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Abstract: 

PURPOSE: To obtain a coating composition useful for a coating film product, 
having excellent chipping resistance, comprising a urethane modified polyester 
resin, a block polyisocyanate compound, a melamine resin, an epoxy resin and 
specific pigment. 

CONSTITUTION: This coating composition comprises (A) 50-70wt.% of a 
urethane modified polyester resin, (B) 5- 20wt.% of a block polyisocyanate, (C) 
10-30wt.% of a melamine resin (preferably mixture of imino group-containing 
melamine resin and etherified melamine resin), (D) 1- 10wt.% of an epoxy resin 
(preferably glycidyl ether of polyphenol) and (E) 200-300wt.% of pigment 
(preferably titanium white or diatomaceous earth) in the ratio of 43-75wt. %, 
preferably 45-60wt.% in the cured coating film. The preferable constitution ratio 
is 55-65wt.% of the component A, 8-15wt.% of the component B, 12-28wt.% of 
the component C, 3-6wt.% of the component D and 220-260wt.% of the 
component E. The components B and C act as a curing agent (cross-linking 
agent). 
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[Patent Attorney] 
[Name] 

Saegusa ** (*4 persons ) 

(57) [Abstract] 
[Objective] 

this invention designates that paint composition where 
chipping resistance is superior isoffered as objective . 

[Constitution] 

paint composition of this invention designates (A ) 
urethane-modified polyester resin , (B ) block polyisocyanate 
compound , (C ) melamine resin , (D ) epoxy resin and (E ) 
pigment as main component , at same time content of the(E ) 
component with 200 - 300 weight %, furthermore it is a paint 
composition which is 43 -75 volume % in cured paint film 
description above (A ) - vis-a-vis total amount of(D ) 
component . 



[Claim(s)] 
[Claim 1] 

(A ) urethane-modified polyester resin , (B ) block 
polyisocyanate compound , (C ) melamine resin , (D ) epoxy 
resin and (E ) pigment aredesignated as main component , at 
same time content of (E ) component description above (A ) - 
vis-a-vis total amount of (D ) component with 200 -300 
weight %, furthermore paint composition . which designates 
that it is 43 - 75 volume % in cured paint film as feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards paint composition where especially 
chipping resistance is superior. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

In bottom part , locker section and door bottom etc of 
automobile outside surface as for coating which coating is 
done, while running gravel and stone or other impact 
destruction to leap are received, in localized coating impact 
peels off in lump , generally known "chipping phenomenon * 
sees mainly and isreceived. 

As a result, as coating external appearance decreases, metal 
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[0006] 
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substrate which is a item being painted from paint peeling 
portion exposes, rust stops being possible to avoid occurs 
fromthere. 

[0003] 

Until recently, various ones are known as chip-resistant paint 
in order to preventexfoliation etc of coating with this 
chipping , chip-resistant paint whichdesignates for example 
urethane-modified polyester resin , melamine resin and epoxy 
resin as main component is mainly used. 

But, such paint does not become if in order to obtain practical 
chipping resistance talent coating it does not do in thickness 
of approximately 150;mu m or greater ,as a result, vehicle 
body weight increases, coating fabrication steps becomes 
troublesome, costhas had or other deficiency which up is 
done. 

Furthermore, coating drip is enough before hardening, it 
haspossessed also problem that crack is easy to occur. 

Therefore with this industry appearance of chip-resistant paint 
where cancellationof these deficiency is done is strongly 
desired. 

[0004] 

these inventors in order that chip-resistant paint which cancels 
these deficiency isdeveloped discovering fact that result and 
below-mentioned paint composition which did diligent 
research can achieve anticipated objective of this 
invention ,completed this invention here. 

As for feature of this invention , are weight content of thing 
and pigment which jointly use melamine resin and block 
polyisocyanate compound in above-mentioned 
urethane-modified polyester resin , melamine resin and 
chip-resistant paint which designates epoxy resin as main 
component , as crosslinking agent and place where volume 
content in cured paint film was adjusted specificrange. 

[0005] 

Namely, this invention designates (A ) urethane-modified 
polyester resin , (B ) block polyisocyanate compound , (C ) 
melamine resin , (D ) epoxy resin and (E ) pigment as main 
component , at same time content of said (E ) component with 
200 - 300 weight %, furthermore relates to paint composition 
whichdesignates that it is 43 - 75 volume % in cured paint 
film as featuredescription above (A ) - vis-a-vis total amount 
of (D ) component . 

[0006] 

You explain concerning each component which paint 
composition of this invention the configuration is done below. 
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[0007] 

(A ) component rurethane-modified polyester resin 

As for this, diisocyanate with resin which is acquired by 
factthat it reacts with ratio of hydroxy group excess , it is 
desirable polyester polyol and mainly to have possessed 
hydroxy group of 2 or more in 1 molecule . 

[0008] 

polyester polyol esterification reaction doing polybasic acid 
and polyhydric alcohol , is resin whichpossesses hydroxy 
group of 2 or more in 1 molecule which becomes. 

[0009] 

As for polybasic acid with compound which possesses 
carboxyl group of 2 or more in 1 molecule , you can list for 
example phthalic acid , isophthalic acid , terephthalic acid , 
trimellitic acid , pyromellitic acid and these anhydride or 
other aromatic acid ;succinic acid , adipic acid , azelaic acid , 
sebacic acid , maleic acid , fumaric acid , itaconic acid and 
these anhydride or other aliphatic acid ;tetrahydrophthalic 
acid , hexahydrophthalic acid , tetra bromo phthalic acid , 
tetrachloro phthalic acid , HET acid , himic acid andthese 
anhydride or other cycloaliphatic acid ; etc. 

[0010] 

In addition, as for polyhydric alcohol with compound which 
possesses hydroxy group of 2 or more in 1 molecule , you can 
list for example ethyleneglycol , propylene glycol , butylene 
glycol , hexanediol , diethylene glycol , neopentyl glycol , 
hydrogenated bisphenol A, glycerine , trimethylol ethane , 
trimethylolpropane and pentaerythritol etc. 



[0011] 

These polybasic acid and polyhydric alcohol can use one, two 
or more kinds respectively. 

Furthermore, you can use polyester compound which is 
acquired with ring-opening reaction of caprolactone as 
polyester polyol . 

[0012] 

With this invention , it is desirable to jointly use flexible 
polyester resin whichincludes aliphatic acid , hexanediol or 
other straight chain glycol and caprolactone or other flexible 
component like hard polyester resin and adipic acid 
whichinclude above-mentioned aromatic acid or other hard 
component as above-mentioned polyester polyol . 

In that case, ratio of both is not restricted especially. On basis 
of total weight of both components , hard polyester resin 10 - 
50 weight %, flexible polyester resin aresuitable range of 90 - 
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50 weight % especially. . 
[0013] 

Regarding to this invention, polyester resin which hard 
polyester resin , using compound which possesses aromatic 
ring (for example benzene ring and naphthalene ring etc) for 
part or all , with polyester resin whichbecomes, on one hand, 
flexible polyester resin , using straight chain glycol , straight 
chain dicarboxylic acid and capro lactone for the part or all , 
becomes, does not include benzene ring and naphthalene ring 
or other aromatic ring is meant 

[0014] 

Above-mentioned polyester polyol and reaction 
polyisocyanate compound which is obtained is compound 
which 2 or more it possesses free isocyanate group in 1 
molecule . 

Concretely, hexamethylene diisocyanate , trimethyl 
hexamethylene diisocyanate , lysine diisocyanate and 
trimethylene diisocyanate or other aliphatic 
diisocyanate :isophorone diisocyanate , methylene bis 
(cyclohexyl isocyanate ) and you can list cyclohexane 
diisocyanate or other cycloaliphatic diisocyanate ;xylene 
diisocyanate , toluene diisocyanate , diphenylmethane 
diisocyanate , naphthalene diisocyanate and biphenylene 
diisocyanate or other aromatic diisocyanate ; etc. 



one, two or more kinds you can use these. 

Inside this , especially it is desirable in (A ) component of the 
this invention to use aliphatic diisocyanate etc. 

[0015] 

reaction condition of conventional urethane forming reaction 
can be applied to reaction with theabove-mentioned polyester 
polyol and polyisocyanate compound widely. 

[0016] 

As number average molecular weight of (A ) component 
which is used with this invention insideof range of 15000 - 
35000, inside range 50 - 200 is desirable inaddition as 
hydroxyl number . 

[0017] 

(B ) component :block polyisocyanate compound 

It is something where capped chain doing majority or all of 
the free isocyanate group which polyisocyanate compound 
has with blocking agent which possesses active 
hydrogen ,when with compound which becomes, it heats to 
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dissociated temperature or higher of blocking agent , blocking 
agent doing dissociated , free isocyanate group regeneration 
does this, functions as crosslinking agent . 

[0018] 

As above-mentioned poly isocyanate compound , in each case 
can use one, two or more kinds which ischosen from 
poly isocyanate compound which was illustrated in order to 
use formanufacturing aforementioned (A ) component . 

[0019] 

As blocking agent , with compound which possesses active 
hydrogen which can reactwith isocyanate group , for example 
phenol , cresol and butylphenol or other pheno! type blocking 
agent ;;ep -caprolactam , the;de -valerolactam and the;ga 
-butyrolactam or other lactam youcan list blocking 
agent ;methanol , ethanol , propanol , benzyl alcohol , 
methoxy methanol , glycolic acid , lactic acid and methyl 
lactate or other alcohol blocking agent ;formamide oxime , 
aceto aldoxime , aceto oxime , benzophenone oxime and 
cyclohexane oxime or other oxime blocking agent ;dimethyl 
malonate , ethyl acetoacetate and acetylacetone or other active 
methylene blocking agent ;butyl mercaptan , hexyl 
mercaptan , dodecyl mercaptan , thiophenol and ethyl 
thiophenol or other mercaptan blocking agent ;acetanilide\ 
acrylamide and acetic acid amide or other acid amide type 
blocking agent , succinimide and phthalic acid imide or other 
imide blocking agent ;diphenylamine , phenyl naphthyl 
amine , naphthyl amine and carbazole or other amine type 
blocking agent imidazole and ethyl imidazole or other 
imidazole-based blocking agent :urea , thiourea and ethylene 
urea or other urea type blocking agent ;sodium sulfite and 
potassium sulfite or other sulfurous acid blocking agent ; etc. 



one, two or more kinds you can use these. 

Inside this , especially lactam blocking agent and using oxime 
blocking agent aredesirable. 

[0020] 

(C ) component imelamine resin 

formaldehyde reacting, reacting, etherified product etc which 
becomes can use the monohydric alcohol of carbon number 
1-6 for methylolated melamine , or this methylolated 
melamine which becomes in the melamine . 

As monohydric alcohol of carbon number 1-6, you can list 
for example methanol , ethanol , propanol , butanol , 
pentanol , hexanol and these isomer etc. 
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etherification is good (full etherification ) all of methylol 
group which methylolated melamine has the etherification 
with these alcohol , but it is good even with partial . 

In addition, above-mentioned methylolation , those which all 
of the hydrogen atom which is connected to Natom of 
melamine skeleton methylolation are done. Or partially 
methylolation doing, imino group (-NH ) being something 
which remains, thereis not an inconvenience. 

[0021] 

Especially, imino group-containing melamine resin (ether 
group may coexist) with etherified melamine resin (imino 
group-containing it does not do) with it is desirable as the(C ) 
component of this invention , to use blend . 

mixing ratio of said both melamine resin especially is not 
restricted, total weight of for example both components imino 
group-containing melamine resin 30-50 weight %, etherified 
melamine resin range of 70 - 50 weight % are suitable for 
reference . 

[0022] 

(D ) component :epoxy resin 

As for this, 2 or more with resin which possesses epoxy 
group , you canuse that itself known ones in 1 molecule . 

[0023] 

Concretely, polyphenol glycidyl ether of polyphenol which is 
acquired by thefact that it reacts with epichlorohydrin is ideal. 

for example bis (4 -hydroxyphenyl ) - 2 and 2 -propane , 4, 4- 
dihydroxy benzophenone , bis (4 -hydroxyphenyl ) - 1 and 1 
-ethane , bis (4 -hydroxyphenyl ) - 1 and 1 -isobutane , bis (4 
-hydroxy -t- butyl -phenyl ) - 2 and 2 -propane , bis you can 
list (2 -hydroxy naphthyl ) methane , 1, 5-dihydroxy 
naphthalene , bis (2 and 4 -dihydroxy phenyl ) methane , tetra 
(4 -hydroxyphenyl ) - 1, 1, 2and 2 -ethane , 4, 4* -dihydroxy 
diphenylether , 4, 4*-dihydroxy biphenyl sulfone , phenol 
novolak and cresol novolak etc as polyphenol which can be 
used here. 



Inside this , those of bisphenol type are suitable. 
[0024] 

As (D ) component , those of range of epoxy equivalent 
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180-500, preferably 180-200 are desirable. 
[0025] 

(E ) component : pigment 

Be able to use pigment for conventional paint , there is not 
especially restriction. 

Concretely, titanium white , zinc white , carbon black , ferric 
oxide , cyanine green and cyanine blue or other coloring 
pigment ;zinc dust , zinc chromate , strontium chromate , 
basic lead chromate and micaceous iron oxide or other rust 
prevention pigment ;calcium carbonate , clay , silicon algae 
earth, white carbon , bentonite (DANA 7L3.la.l-2 ), talc , 
sedimentary magnesium carbonate , barium carbonate and 
barium sulfate or other extender , etc are ideal. 

Furthermore, you can use also glass beads and mica decimeter 
etc. 

Inside this , it is desirable to use titanium white , silicon algae 
earthand barium carbonate , talc , carbon black etc. 

[0026] 

paint composition of this invention description above (A ), 
(B ), (C ), (D ) and issomething which designates (E ) 
component as main component . 

(A ) component as with substrate resin which forms coating , 
chipping resistance itimproves by fact that urethane-modifled 
it does, maintains basic performance ofother coating . 

(B ) and (C ) component operates with heating (A ) 
component and curing agent which crosslinking reaction is 
done (crosslinking agent ) as. 

By fact that this both components is jointly used, balance of 
flexibility and curability of coating is superior, even with 
temperature of 140 deg C or less crosslink curing does in 
fully , also chipping resistance is satisfactory,or other 
technical effect acquired. 

Therefore, any of above-mentioned both components being 
lacking, the objective of this invention is not achieved. 

When for example (B ) component lacks, flexibility becomes 
insufficient , also the chipping resistance decreases attendant 
upon that. 

On one hand, when (C ) component lacks, with heating 
temperature of 140 deg C orless crosslinking reaction not to 
be a fully , chipping exfoliation to increase, furthermore 
because drip resistance of coating decreases before crosslink 
curing ,it is not desirable. 
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<{* 220-260 L^t^^B^CDM 

4***36<43~75*«%. <f#IC#*L<l* 45-60 

(E)ja»a>#w*A<(AHD)fiR»a>^f+a*i= 

*fLT 200 li%J:y'>*<«Wb^9^ 

A<«±ua«i:y. -^ffic: 300 M%*y*< 



43 M%*y^<i:<a«4:*U*7**^**L 

sooty. -*as(c 75 H%j:y#<«c&&»gi 

[0029] 

*5§0^co^*4$iiS^ifi±fe(AHE)i«^^W 

»&*mbjiK«h::i* % (ahe)j*»i=iipxt. s 
»jh«w«#wi=ei:r«i:E*'e**. 
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In addition, (D ) component chipping resistance improves 
adhesiveness of coated surface improving, attendant upon 
that. 

Furthermore, by fact that specific it does, drip resistance etc 
of the chipping resistance , coating improving, furthermore or 
other technical effect to which also cracking prevention has 
become possible is shown in range whichinscribed 
compounded amount of (E ) component . 

[0027] 

Description above in paint composition of this invention (A ), 
(B ), (C ), (D ) and the proportion of (E ) component is as 
follows. 

[0028] 

First, as for (A ) component as for 50 - 70 weight %, 
especially 55 -65 weight %, (B ) component as for 5 - 20 
weight %, especially 8-15 weight %, (C ) component asfor 
10-30 weight %, especially 12-28 weight % and (D ) 
component 1-10 weight %, especially 3-6 weight %, are 
desirable respectively (A ), (B ), (C )and with total weight of 
(D ) component as reference . 

And, as for (E ) component , description above (A ), (B ), (C ) 
and vis-a-vis total weight of (D ) component with 200 - 300 
weight %, preferably 220-260weight %, furthermore content 
in in cured paint film which is formed with paint composition 
of this invention is 43 - 75 volume %, particularly preferably 
45-60volume %. 

When it decreases than 200 weight %, content of (E ) 
component (A ) -vis-a-vis total weight of (D ) component drip 
and crack etc to belikely to occur, when on one hand it 
becomes conversely more than 300 weight %, because 
smoothness , chipping resistance etc of coating decreases, 
none isdesirable. 

In addition, when content of (E ) component in in cured paint 
film decreasesthan 43 volume % drip and crack etc to be 
likely to occur, whenon one hand it becomes conversely more 
than 75 volume %, because the smoothness , chipping 
resistance etc of coating decreases, none is desirable. 

[0029] 

paint composition of this invention description above (A ) - is 
acquired (E ) component by fact that blending it does in 
organic solvent . 

To do making use of known device and tool it is possible the 
blending of these component . 

Furthermore, dispersant , foam inhibitor , curing regulator and 
antisettling agent etc according to need can be 
combinedappropriately in said paint composition (A ) - in 

— *~ /T? \ * 
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[0030] 

zttfT-z. commit fflmztitti^tf. 
75-120// m a*a)»M-c*w^^tf>ytt*+ 

^lt. mmmit 125-160 de g c Ksngftf -set 

[0031] 

[^0jtD5a^] 

[0032] 

(1) »«rt.w^i;>ytt*+»iRi±*-e:*c 

fiP*>.t*^0)H^t o >^M*4r*^ 150// m 

T*l* 75-120// m a*a>aiK-cti. 

[0033] 

(2) sK«ffaraibd««^&^wttf=fto 

fee 

140 deg C fCjSP»-r*Ct*<lBK-C&ofc^. * 

*8§(Dii»T?te 140 deg c iUTooaft-eafc 

[0034] 

(3) ±B0>r&<]HRatttf witoo-e. 



[0035] 

(4) *jraa>fttt&Btt9U^7*«2b<JK±L 

fll*< 75-120// m S*»KT?ti. 2 fe<D 
150-240// m <DRJrc*U*7*3?j&<56£US: 
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addition to (E ) component . 
[0030] 

paint composition of this invention can do coating with 
known method , the membrane thickness is not restricted. It 
improves chipping resistance to fully it is possible even with 
lamella of 75 - 120;mu m extent . 

And, crosslink curing it does said coating by fact that it heats 
to 125 -160 deg C. 

[0031] 

[Effects of the Invention] 

Effect which is acquired with paint composition of this 
invention is asfollows. 

[0032] 

chipping resistance fully it can improve even with (1) 
lamella . 

Namely, with paint for conventional resistance chipping 
membrane thickness ofl50;mu m or greater was necessary, 
but with paint of this invention , it haspossessed chipping 
resistance of equality to conventional ones or above that even 
with lamella of 75 - 120;mu m extent . 

Therefore, decrease etc of weight reduction , cost reduction , 
coating fabrication steps of coating product became possible. 

[0033] 

It became possible to harden (2) coating with low 
temperature . 

With conventional above-mentioned chip-resistant paint it 
was necessary at least to heatto 140 deg C, but because it can 
harden with paint of this invention with temperature of 140 
deg C or less, it is profitable. 

[0034] 

As though it is a (3) description above, because lamella 
coating is possible,occurrence such as drip and crack became 
nil, smoothness , reflectivity and gloss etc of finish coating 
were improved. 

[0035] 

paint coating of (4) this invention is difficult to occur drip and 
the crack etc. 

Actually, as for drip and crack or other departure raw film 
thickness,goal value 2 -fold are needed, as for proverb goal 
value , 2-fold drip and crack etc not occurring with membrane 
thickness of 150- 240;mu m is required with as much as 75 - 
120;mu m extent lamella , buttaking this invention satisfies 
this request with fully , drip and crack or other occurrence are 
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[0036] 

mmmi 

ffi. KiTi=fciti.rg|5j&u:ro/ 0 jii s i^-f ft*,® 

[0037] 

I.K* 

(l)(A)fi£#; 

fflJM*yx*TVU»»:-f'V7*;U» 100.53 SB. 

hjj^d— iu^p/0 17.25 i,6-^*-y->s? 
:t— ;u 35.73 sn&u; u-^u^yja— )i> 

29.49 a^ffll^T'S-STK'JlXTyUffiKo 
TKKSffi 136. SWttaroKl HOOT'fcofco 



[0038] 

200. 850 -efcofco 



[0039] 

;Htifli 39 m. Jxxt;u«B 50 gp&u: 

*l£ttffil* 86. M 5 
2650 X'&-z>tz. 

[0040] 

(2) (B)j*#; 

(B-l): e ^^D^^^Ar^VU^a^LTt^-y- 

(3) (C)fiE»; 

(c-i):-f5y*^-*^s>«}Sg(r^-r^;u 703 j. 

(C-2):t;u=^;ux— ^^Hb^^svfitflKra.— A 
> 28SEj. =#mi±^W)M. fsy 
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recognized with less than 240;mu m . 
[0036] 

[Working Exampie(s)] 

Putting out Working Example below, it makes this invention 
further clear. 

Furthermore "part" and "%" in below in each case 
are based on weight as principle. 

[0037] 

I.specimen 

(1) (A ) component ; 

polyester resin . which becomes hard polyester 
resin risophthalic acid 100.53 section and trimethylolpropane 
17.25 section, 1 and6 -hexanediol 35.73 section and 1 and 3 
-butylene glycol 29.49 making use of section 

hydroxy 1 number 136, number average molecular weight 
approximately 1 100 was. 

[0038] 

flexible polyester resin rpolycaprolactone polyol ("Placcel 
308 " Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, tradename ). 

hydroxyl number 200, number average molecular weight 
approximately 850 was. 

[0039] 

urethane-modified polyester resin :hard polyester resin 39 
section, flexible polyester resin 50 section and hexamethylene 
diisocyanate 1 1 section reacting,it acquired urethane-modified 
polyester resin . 

As for hydroxyl number 86, as for acid number 5 and number 
average molecular weight 2650 was. 

[0040] 

(2) (B ) component ; 

(B-l ): With the;ep caprolactam full block hexane methylene 
diisocyanate which is done 

With (B-2 ):methylethyl ketone oxime full block lysine 
diisocyanate which is done 

(3) (C ) component ; 

(C-l ):imino group-containing melamine resin ("Cymel 703 " 
Mitsui Cyanamid Ltd. make and tradename ) 

(C-2 ):alkyl etherified melamine resin ("U-van 28SE " Mitsui 
Toatsu Chemicals Inc. (DB 69-053-6982 ) make, tradename , 
imino group-containing it does not do) 
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(4) (D)|j£#; 

(D-2) : rx7K> ioouc>i;u'(b^(^)S5. m&Z) 

(5) (E)fi£#;^£>S. AM*. XPS^UXtfS/'J 
[0041] 

n.mt«&c;jt«tii 

[0042] 

m i] 



(4) (D ) component ; 

(D-l ): "Epon 828 " (Shell Chemical, Ltd. make and 
tradename ) 

(D-2 ): "Epon 1001 (Shell Chemical, Ltd. make and 
tradename ) 

(5) (E ) component ;titanium white , baryta , Aerosil and silica 
were used. 

[0041] 

II. Working Example and Comparative Example 

blending doing with ratio which shows each component 
which youinscribed in below-mentioned Table 1 it acquired 
chip-resistant paint . 

[0042] 

[Table 1] 
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(B-l) 


(8-1) 


& 


12 


10 


12 


12 








(C-1) } (C-2) 


(C-1) 1 (C-2) 


(C-1) j (C-2) 


(C-1) \ (C-2) 


s 


9 | 13 


6 j 12 


9 j 13 


9 j 13 






«» 


(D-l) 


(0-2) 


(D-l) 


(D-l) 


ft 


6 


5 


6 


6 






SI 


no 


250 


180 


320 


12 


45 


50 


45 


. 75 



[0043] 

?±)S i:(AHD)*»©fitHl:»t4Ii% 



[0043] 

Note: quantity 1: (A ) - weight % for total amount of (D ) 
component 
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5 2Mimm*mm<DU&% 

*0)(AHD)«»a)E§il4I»#l. 
[0044] 

fflffi)l00u m lZtj:&&?lzm&L. 130 deg C V 

L 130 deg C 18 »*P»BMt-frL«)fc!ft. 
30// m IZ«j£L 140 deg C t? 18 ^mmWiti± 



[0045] 

ttttt»Sfi4ofc. 

[0046] 
[« 2] 



volume % of pigment in quantitative 2:cured paint film 

Chart (A ) - as for compounded amount of (D ) component 
solids content . 

[0044] 

III. performance test result 

After coating it does cationic electrodeposited paint and 
thermosetting does and in steel plate which becomes, in order 
membrane thickness (It is based on cured paint film , 
following similarity) to become 100;mu m , coating it does 
chipping resistance which is acquired with above-mentioned 
Working Example and Comparative Example , 1 8minutes 
heats with 130 deg C and hardens, coating does thermosetting 
polyester resin-based intermediate coat paint next in 
membrane thickness 30;mu m and with 130 deg C 18 minute 
thermosetting doing, coating it did thermosetting polyester 
resin-based topcoating colored paint in membrane thickness 
30;mu m and 18 minute thermosetting did with 140 deg C. 

[0045] 

painting behavior and performance test of multilayer coating 
which above-mentioned thermosetting of chip-resistant paint 
which is acquired with Working Example and Comparative 
Example is done was done. 

Result is shown in Table 2 . 

[0046] 

[Table 2] 
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[0047] 
[0048] 



[0047] 

test method is as follows. 
[0048] 

coating it did drip limit membrane thickness and crack limit 
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Ltz. 



muzo 

m&X' 7 ft&W.LXfrt>. 130 deg C X' 

30 #an&uHbU== 



[0049] 

^ n ° B =s, rm^um& jA-4ooj)^fflL. -20 

deg C KfcOT* StS 4~6mm 0><5*AMf 5 400g 

ittu^miE 4kg/cm 2 1?, ±ie±^y^^L 
Oizmmuzo 



io mmrf. tow-^ytfxfmmm.^ 

[0050] 

5%©^*g7K(c^;g 25 B^Sai/CA^ 1 M 

tZo 

&*P<Z>mm* lcmxicm mVO>Ztff&±®WL 
[0051] 
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membrane thickness : cation ic electrodeposited paint and 
thermosetting did and itprepared steel plate which becomes. 

It made this vertical, in order from lamella to become 
sequential thick film the chip-resistant paint which is acquired 
with above-mentioned Working Example and Comparative 
Example making use of airless spray device (Japan grey KK 
make and tradename " [gurakoearesu ] painting machine "), 
gradient coating it did. 

As for coating discharge pressure as for 120 kg/cm <sup>2 
</sup>, chip #2140 was used. 

After after coating , 7 min leaving with room temperature , 30 
minutes itheated with 130 deg C and hardened. 

maximum membrane thickness where drip and crack do not 
occur was inspected. 

[0049] 

Resistance chipping : flying stone test machine (Suga Test 
Instruments Co., Ltd. (DB 69-070-8508 ) make, tradename , 
"flying stone test machine JA-400 ") was used, mikage-ishi 
400g of particle diameter 4~6mm , with injection air pressure 
4kg/cm <sup>2 </sup>, injection was done in test coating 
plate (45 -degree it inclines vis-a-vis injection mouth) which 
theabove-mentioned topcoat painting is done - in 20 deg C. 

10 choosing and even chipping exfoliation diameter were 
inspected fromthose where [chiffu ] scar size in test coating 
plate is large. 

[0050] 

Rusted number of occurrences :this way after resistance 
chipping testing, after room temperature 25 timesoaking in 
5% saline , after leaving in 1 week outside , you inspected 
generation condition of rust. 

numeral of in the table is rusted number of occurrences of 1 
cm X per cm . 

[0051] 

finishing external appearance rvisual determination . 

0 smoothness , reflectivity or gloss etc satisfactory, X 
smoothness beinginferior, either reflectivity or gloss etc is not 
fully , itshows. 
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